Role of lycopene in recovery of radiation induced injury to mammalian cellular organelles.
Whole body exposure of male rats to 7 Gy gamma irradiation increased lipid peroxidation in the liver resulting in biomembrane damage of subcellular structures and release of their enzymes. This is evidenced by increase of thiobarbituric acid-reactive substances (TBARS) in mitochondria, lysosomes and microsomes. This was associated with a decrease in activity of the enzymes specific for each subcellular fraction; namely, mitochondrial glutamate dehydrogenase (GDH), lysosomal beta-glucuronidase and microsomal glucose 6-phosphatase. This was paralleled by an increased activity of these enzymes in the cytosol. Rats were supplemented with lycopene, a carotenoid present in tomatoes (5 mg/kg weight/day), by gavage, for 7 days before exposure to 7 Gy gamma irradiation. This resulted in diminishing amount of TBARS recorded for each subcellular structure in the liver of irradiated animals. Significant amelioration in the decrease recorded for the activity of mitochondrial glutamate dehydrogenase, lysosomal beta-glucuronidase and microsomal glucose 6-phosphatase was observed. This was associated with significant amelioration in the increase recorded for the activity of these enzymes in the cytosol. It is postulated that lycopene could play an important role in the recovery of the integrity of biological membranes of the liver after radiation injury.